The effect of folic acid on porphyrin synthesis in tumors and normal skin of mice treated with 5-aminolevulinic acid or methyl 5-aminolevulinate.
5-Aminolevulinic acid (ALA) or its derivative methyl 5-aminolevulinate (MAL) combined with folic acid was applied in nude mice bearing human colon adenocarcinoma. The aim of the study is to see whether folic acid may increase biosynthesis of porphyrins in tumor tissue after systemic or topical administration of ALA or MAL. The production of porphyrins was determined by spectrofluorometric measurements with an optical fibre probe. It was found that the porphyrin production after i.p injection of 200 mg kg(-1) ALA or MAL was significantly increased by i.p injection of 100 mg kg(-1) folic acid. However, in the case of topically applied 20% ALA, folic acid had no effect. In the case of topically applied 20% MAL, folic acid (i.p or topically applied) reduced the porphyrin synthesis. This might be used for the protection of normal skin against photosensitization. The effects of folic acid were similar in tumors and normal skin. Two mechanisms may explain the results: enhancement of the efficiency of the rate-limiting enzyme porphobilinogen deaminase by folic acid or interference of folic acid with the transport of ALA and MAL to and into the cells synthesizing porphyrins in the tissues. The present data seem to favour the latter mechanism. Folic acid may have a role as an adjuvant in photodynamic therapy with systemically administered ALA and its derivatives.